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Abstract
Background: Pregnancy is a good time to develop healthy lifestyle habits including regular exercise and good
nutrition. Programs of physical exercise for pregnant women have been recommended; however, there are few
references on this subject in the literature. The objective of this study was to evaluate the knowledge, attitude and
practice of pregnant women with respect to appropriate physical exercise during pregnancy, and also to
investigate why some women do not exercise during pregnancy.
Methods: A descriptive study was conducted in which 161 women of 18 to 45 years of age were interviewed in
the third trimester of pregnancy. These women were receiving prenatal care at National Health Service (SUS)
primary healthcare units and had no pathologies for which physical exercise would constitute a risk. The women
were selected at an ultrasonography clinic accredited to the SUS in Campinas, São Paulo. A previously elaborated
knowledge, attitude and practice (KAP) questionnaire was used to collect data, which were then stored in an
Epinfo database. Statistical analysis was conducted using Pearson’s chi-square test and Fisher’s exact test to
evaluate the association between the study variables (p < 0.05).
Results: Almost two-thirds (65.6%) of the women were sufficiently informed about the practice of physical exercise
during pregnancy and the vast majority (93.8%) was in favor of it. Nevertheless, only just over 20% of the women
in this sample exercised adequately. Significant associations were found between an adequate knowledge of
physical exercise during pregnancy and education level (p = 0.0014) and between the adequate practice of
physical exercise during pregnancy and having had fewer pregnancies (p = 0.0001). Lack of time and feeling tired
and uncomfortable were the principal reasons given by the women for not exercising.
Conclusion: These results suggest that women’s knowledge concerning the practice of physical exercise during
pregnancy is reasonable and their attitude is favorable; however, relatively few actually exercise during pregnancy.
Background
Attitudes toward exercise during pregnancy have chan-
ged dramatically over the past 20 years. Recent studies
show that, in most cases, exercise is safe for both the
mother and fetus during pregnancy, and support the
recommendation to initiate or continue exercise in most
pregnancies [1,2]. The greater the number of pregnant
women who want to participate in sports activities, the
more important becomes the question about influence
of exercise on mother and fetus [3].
Pregnancy is a good time to develop healthy lifestyle
habits including regular exercise [1]. Physical exercise
programs for pregnant women are recommended and
are steadily increasing in popularity [4]. The benefits
included maintenance of prenatal aerobic and musculos-
keletal fitness levels, prevention of excessive maternal
weight gain, facilitation of labor, help for gestational glu-
cose control and improve psychological adjustment to
changes of pregnancy [1].
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cal exercise programs for pregnancy women, the Ameri-
can College of Obstetricians and Gynecologists (ACOG)
published recommendations for the safe practice of
water or ground-based physical activities during preg-
nancy. In accordance with these recommendations, irre-
spective of the pregnant woman’s physical fitness level,
exercise should be low-impact, moderate-intensity and
regular. Sedentary women should increase their activities
gradually and progressively [2].
The prevalence of physical activity is low among Bra-
zilian pregnant women (12, 9%). Although physical
activity is not perceived as being pregnancy- threatening,
and current guidelines recommend it, this population’s
behavior does not seem to changing [5].
Some authors have investigated the beliefs and atti-
tudes of women with respect to the practice of physical
activity in pregnancy [6-10] and the factors that affect
their behavior in relation to exercise [6]. The objective
of the present study was to evaluate the knowledge, atti-
tudes and practice of pregnant women in relation to
physical exercise during pregnancy and to evaluate why
some women fail to exercise.
Methods
A descriptive study was conducted in Campinas, a city
of approximately 1.5 million inhabitants in the state of
São Paulo, Brazil where social development level is
good. More than 70% of the population depends on the
free healthcare provided by the Brazilian National
Health Service (SUS). Between March and August 2009,
161 women who fulfilled the following inclusion criteria
were interviewed: age 18-45 years, gestational age ≥ 28
weeks, receiving prenatal care at the primary healthcare
units affiliated with the SUS in the city, and having no
pathologies that would render physical exercise risky in
accordance with ACOG recommendations [2]. Women
with any physical deficiency that restricted their ability
to perform any type of physical exercise were excluded
from the study. The participants were selected at an
ultrasonography clinic accredited to the SUS. Women
waiting for their scan were approached and asked if they
would agree to participate in the study. All women ful-
filled the inclusion criteria agreed to participate and
were then interviewed individually.
Sample size was calculated for the proportion of
women who consider the practice of physical exercise
during pregnancy to be beneficial (p = 95%) and for the
proportion of women who exercise during pregnancy (p
= 71%) [6]. For all calculations, a significance level of
5% was adopted. Assuming a sample error of 7%, sample
size was defined as 161 women.
A structured knowledge, attitude and practice (KAP)
questionnaire [11] containing pre-coded and open
questions was used for data collection. The question-
naire requested information on the women’s general
characteristics, their knowledge concerning physical
exercise during pregnancy, the need to exercise, exercise
during pregnancy and barriers to exercising during preg-
nancy. The questionnaire was pre-tested in a similar
population sample to that included in the study.
For data analysis, the following definitions were
adopted:
Knowledge
Notions about physical exercise during pregnancy were
classified as adequate ( h a dh e a r da b o u ti ta n dk n e w
what kinds of exercise are indicated and which should
not be performed; in accordance with the ACOG defini-
tion [2], appropriate exercises for pregnant women are
low-impact, moderate-intensity activities such as walk-
ing, water aerobics, stretching, yoga and swimming,
while high-impact forms of exercise such as strength
training and running should not be performed); or
inadequate (had heard about physical exercise during
pregnancy but did not know what kind of exercise is
indicated or contraindicated, or had never heard of phy-
sical exercise during pregnancy).
Attitude
The opinion of the woman interviewed with respect to
performing physical exercise during pregnancy was clas-
sified as favorable or unfavorable.
Practice
The study investigated whether in accordance with
ACOG recommendations [2], and as reported by the
woman herself, the participant routinely practiced a
form of physical exercise specifically developed for preg-
nant women, three times a week during the current
pregnancy. Practice was classified as adequate (exer-
cised at least three times a week in accordance with
ACOG recommendations); or inadequate (did not exer-
cise during pregnancy or exercised less than three times
a week or performed exercise that is inappropriate).
The association was evaluated between adequate
knowledge, attitude and practice of physical exercise in
pregnancy and some sociodemographic and obstetric
characteristics such as age, education level, parity, paid
employment and income.
The SAS statistical software package, version 9.2, was
used to perform univariate and bivariate data analyses
using the chi-square test or Fisher’se x a c tt e s t ,a s
required. The study protocol was approved by the Inter-
nal Review Board (IRB) of the Center for Women’s Inte-
grated Healthcare (CAISM), Department of Obstetrics
and Gynecology, University of Campinas (UNICAMP)
and by the IRB of the School of Medical Sciences of the
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ticipants signed an informed consent form prior to their
interview.
Results
The sociodemographic and obstetric characteristics of
the 161 women interviewed are shown in Table 1. The
mean age of the participants was 25 years and mean
gestational age at the time of the interview was 32
weeks. Slightly more than a quarter of the women
(27.3%) described themselves as white. Almost two-
thirds were in non-stable union and two-thirds had
been pregnant more than once. Slightly more than half
( 5 3 . 4 % )r e p o r t e dh a v i n ga tl e a s ts o m eh i g hs c h o o le d u -
cation. Only a third (31.7%) were in paid employment
and mean personal income was US$397.00.
As shown in Table 2, 68.1% of the women interviewed
stated that they had heard about the performance of
physical exercise during pregnancy and in 65.6% of
cases this knowledge was classified as adequate, based
on the established criteria. The principal sources of
i n f o r m a t i o no np h y s i c a le x e r c i s em e n t i o n e db yt h e
women were: television, books/magazines and healthcare
units.
In the great majority of cases (93.8%), the attitude of
the women towards physical exercise in pregnancy was
classified as adequate. The main reasons given for con-
sidering that this type of exercise is necessary were: to
make childbirth easier, to improve the health of the
mother and baby, to ease pain and discomfort, promote
well-being and to avoid putting on too much weight
(Table 3).
Less than a third of the women (29%) stated that they
had exercised or were exercising during their current
pregnancy; however, this practice was classified as ade-
quate, i.e. occurring at least three times a week, in only
slightly more than 20% of the women. Walking being
the most accomplished. The principal barriers to exer-
cising reported by this group of women were lack of
time and feeling too tired and uncomfortable (Table 4).
Adequate knowledge about physical exercise during
pregnancy was associated with better schooling, while
the adequate practice of physical exercise was associated
with nulliparity (Table 5).
Table 1 Distribution of the women in accordance with
their sociodemographic and obstetric characteristics.
Variables n %
Age (years)
18-20 18 11.2
20-29 108 67.1
≥ 30 35 21.7
Gestational age (weeks)
28-32 86 53.8
33-36 52 32.5
> 36 22 13.7
Data missing 1 0.6
Skin color
White
Non-white
44
117
27.3
72.7
Marital status
Stable union
Not in stable union
47
114
29.2
70.8
Number of pregnancies
1
≥ 2
57
104
35.4
64.6
Schooling
Primary education 72 44.8
High school 86 53.4
University 3 1.8
Paid employment
Yes
No
Data missing
51
107
3
31.7
66.5
1.8
Income (minimum salaries)
≤ 1 7 13.7
> 1-3
>3
42
2
82.4
3.9
Table 2 Sources and adequacy of knowledge on the
practice of physical exercise during pregnancy.
n%
Had heard about physical exercise* Yes 109 68.1
No 51 31.9
Knowledge is adequate ** Yes 103 65.6
No 54 34.4
Sources of information *** Television 89 55.3
Books and magazines 39 24.2
Healthcare units 33 20.5
Friends 18 11.2
Doctors 15 9.3
Internet 11 6.8
* Data missing for 1 woman.
** Data missing for 4 women.
*** More than one response was permitted.
Table 3 Attitude of the women towards the need to
exercise during pregnancy and the reasons for doing so.
n%
Attitude
Adequate 151 93.8
Inadequate 10 6.2
Reason why physical exercise during pregnancy is
necessary
Makes delivery easier/improves maternal and fetal health 94 58.4
Relieves pain, discomfort; improves well-being 44 27.3
Avoids weight gain 13 8.1
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The women in this study sample were shown to be ade-
quately knowledgeable concerning the practice of physi-
cal exercise in pregnancy and their attitude towards
exercising was favorable; however, few actually
exercised.
The sample population consisted of young women
(mean age 25 years) with a mean parity of two. More
than half had at least some high school education.
These characteristics are similar to those found in the
samples described by Pereirae ta l .[ 1 2 ]a n dE v e n s o ne t
al. [13], who evaluated predictors of physical activity
during and following pregnancy and barriers to the per-
formance of exercise in white women, Latin American
women and women of African descent.
In this study, evaluation of the knowledge, attitude
and practice of these women with respect to physical
exercise during pregnancy showed findings that are
similar to results reported in various other countries
[6,7,14-21]. A study that evaluated factors associated
with women’s perceptions of the safety of physical activ-
ity in pregnancy found that women perceive physical
exercise as beneficial because they believe it helps con-
trol blood glucose levels, minimizes weight gain,
Table 4 Practice and adequacy of physical exercise during pregnancy and the barriers to exercising, as reported by
the women interviewed.
n%
Has exercised or currently exercises during this pregnancy Yes 48 29.0
No 113 71.0
Is exercise adequate? Yes 37 22.9
No 124 77.1
Barriers to the practice of physical exercise*
(n = 113)
Lack of time 63 55.8
Feels very tired 21 18.6
Feels uncomfortable 16 14.2
Does not like exercising 14 12.4
Lack of information 8 7.1
Is afraid that it will be harmful 5 3.1
* Difference in the total number of women may reflect more than one response.
Table 5 Knowledge, attitude and practice of the women with respect to physical exercise in pregnancy, according to
selected characteristics.
Knowledge Attitude Practice
n% p n % p n % p
Age (years)
< 25 62 66.0 88 92.6 25 26.3
> 25 41 65.1 0.91 63 95.5 0.53 12 18.2 0.23
Schooling
Primary 37 52.9 65 90.3 11 15.3
High school 65 77.4 83 96.5 26 30.2
University 1 33.3 0.001 3 100.0 0.33 0 0 0.45
Number of Pregnancies
1
st pregnancy 38 67.9 55 96.5 23 40.4 0.0001
2
nd pregnancy 37 72.6 48 92.8 8 15.4
≥ 3 pregnancies 13 48.2 0.09 26 92.9 0.64 2 7.1
Paid employment
No 67 64.4 100 93.5 24 22.4
Yes 36 72.0 0.35 48 94.1 1 13 25.5 0.07
Income
≤ 1 MS 4 57.1 8 65.7 1 14.3
> 1-3 MS 30 79.6 40 95.2 11 26.2
> 3 MS 2 100.0 0.54 2 100.0 0.44 1 50.0 0.51
MS: Minimum salary.
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easier and contributes towards fetal health [9]. Never-
theless, although these women recognized these advan-
tages, they believed that it was more important to rest
and relax during pregnancy than to exercise.
These findings are in agreement with the results of the
present study, since although knowledge was satisfactory
and the women’s attitude was favorable, only a small
percentage of the women in this sample exercised dur-
ing pregnancy, highlighting the fact that practice was
inadequate. These findings regarding practice are in
agreement with other studies conducted in Brazil such
as that carried out in Pelotas, Rio Grande do Sul [5] in
which the prevalence of physical activity among preg-
nant women was low and a study conducted in Cam-
pina Grande, Paraíba [22] in which the level of physical
activity in pregnant women was inadequate right from
the beginning of pregnancy, becoming more so in the
final trimester. The present findings are also in agree-
ment with studies from other countries, reporting that
few women participate in physical activities during preg-
nancy [5,12,23-25].
The present study showed that knowledge of physical
exercise in pregnancy was significantly higher among
the women with better schooling, a finding that was to
be expected. Nevertheless, no statistically significant
association was found between the practice of exercise
and education level or being in paid employment. The
practice of physical activity during pregnancy was, how-
ever, significantly higher among women who had had
fewer pregnancies, nulliparas being the group of women
w h ow e r em o s tl i k e l yt oe x e r c i s e .T h i sm a yb ed u et o
not having to be worried or concerned with other chil-
dren, hence having more time to carry out other activ-
ities including the regular practice of physical exercise.
These findings are similar to results reported from a
study conducted in Portugal [8].
The set of data presented in studies conducted in Bra-
zil and abroad suggests that, although women are aware
of the benefits of physical exercise during pregnancy,
they do not behave in accordance with this knowledge,
compliance with exercising being low, a fact that was
also confirmed in the present study.
As shown in this study, other than tiredness and dis-
comfort, the main reason given by the women for not
exercising was lack of time. Other authors have also
reported similar findings [9,10,12,13,26]. Some authors
suggest that discussing the benefits of exercise during
prenatal care and making exercise methods available to
ensure that the women who exercise will feel comforta-
ble and safe may stimulate the performance of physical
activity during pregnancy.
The fact that the principal barriers to exercising
described by the pregnant women in the present study
were lack of time and feeling tired and uncomfortable
may suggest that many women do not feel motivated to
exercise despite being aware of the possible benefits that
physical exercise could offer to their health and the
health of their baby. Improving guidelines and the coun-
seling given to pregnant women to provide them with
solid advice in accordance with the level and type of
physical exercise that they would like to perform could
h a v ear e l a t i v ei m p a c to nt h e ir health, well-being and
self-esteem during pregnancy. Despite financial restric-
tions and time limitations, women receiving prenatal
care at primary healthcare units could be encouraged to
practice regular physical exercise such as that provided
in programs that are already available for the treatment
of specific pathologies sucha sd i a b e t e sa n dh y p e r t e n -
sion. The “Walking for Health” program has already
been implemented at basic healthcare level under decree
#79(2008) with interesting results in terms of glycemic
control in the population participating in these exercise
programs [27].
Studies should be conducted to analyze whether these
easily implemented measures could have a positive
impact on pregnancy and on perinatal outcome. It is
known that certain other factors also prevent women in
low-income segments of the population from exercising
regularly during pregnancy, specifically factors involving
suitable places in which to exercise, safety and adequate
supervision. A simple walk under the supervision of a
healthcare agent adequately trained and informed by a
physical education instructor could represent an initial
measure that would be simple to implement and could
have a positive effect on these women’s health.
The data from the present study refer to a small sam-
p l ep o p u l a t i o n ,s i n c et h es t u d yi sr e s t r i c t e dt oo n l y1 6 1
pregnant women in the Campinas region of the state of
S ã oP a u l oa n di sf a rf r o mi d e a l .F u r t h e r m o r e ,t ot h e
best of our knowledge, few studies in the literature have
evaluated the knowledge, attitude and practice of
women regarding physical exercise and the reasons why
the majority of women do not exercise.
Another limitation of the present study refers to the
definition of what constitutes adequate knowledge.
Defining adequate knowledge is a very complex matter,
since it involves perceptions of right and wrong, level of
access to different means of communication and each
individual’s life experience. For the purpose of this
study, adequate knowledge was defined as the woman
having heard about the performance of physical exercise
during pregnancy and her being able to list which forms
of exercise were appropriate and which should not be
performed at this time. This interpretation was based on
the recommendations of the American College of
Obstetricians and Gynecologists (ACOG) on the prac-
tice of physical activity during pregnancy. We realize
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tion bias depending on the woman’s access to the differ-
ent levels of information. Nevertheless, since the
population analyzed was reasonably homogenous, with
similar socioeconomic conditions and dependent on the
National Health Service for their healthcare require-
ments, we believe that this bias may be minimal.
Despite these limitations, we believe that these find-
ings may collaborate towards improving the guidance
given during prenatal care, serving as a subsidy for
healthcare professionals, particularly those working in
physical education, to enable them to improve their pro-
grams for pregnant women. Further interventions are
necessary such as the possibility of designing and pro-
viding an appropriate program of physical exercise dur-
ing pregnancy that could be made available and
implemented at primary healthcare level in the clinics
that provide care to these women. A study was carried
out to evaluate a population of pregnant women in
Campinas and results suggest that the practice of water-
based physical activity is beneficial to pregnant women,
although it was not associated with any increase in qual-
ity of life. Nevertheless, the study sample was very small,
which may explain these findings [28].
We recommend that this population be given infor-
mation on the benefits of the practice of simple, regular
physical exercise such as supervised walking preceded
by stretching exercises, for example, and encouraged to
participate in this type of exercise. Costs would be insig-
nificant and the return in terms of gestational well-
being and health would be considerable.
Furthermore, from another viewpoint, these women
may benefit from interventions at community level,
aimed directly at the family, providing necessary social
support and promoting and sustaining a healthy lifestyle.
Some studies have shown that lack of information on
changes for a healthier lifestyle could influence the
behavior of this population. Identifying factors that
affect beliefs and behaviors would objectively encourage
a change in attitude [16].
For these measures to be implemented, healthcare
managers need to be sensitized with respect to the
actual benefits of the practice of physical exercise during
pregnancy and to the possible control of certain preg-
nancy-related pathologies that are particularly common
in populations with these characteristics. Without
doubt, the population of pregnant women would be
greatly benefitted by this service.
This report discusses the rationale behind the changes,
and offers educational tools that may be employed to
initiate behavioral change. We also propose exercise
prescriptions for pregnant women. Armed with this
information, the practitioner will be better equipped to
counsel patients and incorporate a discussion on physi-
cal activity into prenatal visits.
Conclusions
Our results suggest that women’s knowledge concerning
the practice of physical exercise during pregnancy is rea-
sonable and their attitude is favorable; however, rela-
tively few actually exercise during pregnancy.
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